Toll-like receptor 9 signaling can sensitize fibroblasts for apoptosis.
Toll-like receptors (TLR) are activated by microbial components and transmit signals that induce cell activation and differentiation. A number of recent reports further indicate that TLR also have the potential to induce apoptosis upon ligand binding. Here we investigate the apoptosis-inducing capacity of TLR9, the receptor for microbial CpG-DNA. Unlike ligands for TLR2 and TLR4, CpG-DNA failed to induce apoptosis in RAW264.7 mouse macrophages. In human embryonic kidney fibroblasts transfected stably to express TLR9, CpG-DNA weakly induced apoptosis in one clone but not others without an obvious allocation to differences in TLR-signaling events. Analysis of the apoptotic signaling showed that the mitochondrial pathway of apoptosis was triggered by TLR9, as mitochondrial Bax was activated upstream of caspase-cleavage. CpG-DNA-induced apoptosis was reduced by cycloheximide suggesting that de novo protein synthesis was required. Strikingly, stimulation with CpG-DNA resulted in a strongly increased sensitivity of TLR9-expressing fibroblasts to apoptosis induced by staurosporine and UV-irradiation. These results identify a mitochondrial pathway to apoptosis that can be triggered by TLR9 and that may serve to sensitize cells from the innate immune system to apoptosis in the course of an immune response.